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Financial crisis warning is a large potential application area with pressing business 
demand for data mining. In effect, data mining can provide a competitive advantage 
through innovation of related algorithms research and talents development based on an 
enormous amount of historical data. On the other hand, there are researchers claiming 
that financial crisis can be warned by some specific ratios. The general purpose of 
financial crisis warning is to maintain a portfolio of ratios suggested from previous 
literatures. Our strategy would use a warning sign of crisis provided by the result of a 
data mining process as the basis for decision making. This process would attempt to 
predict the future evolution for the financial risks of an enterprise based on multiple 
models obtained with historical data. Consequently, our prediction models would be 
integrated into an open warning platform. Our overall evaluation criteria would be the 
performance of this platform, that is, the comparison of operating results of applying 
the knowledge discovered by a data mining process with multiple models we developed 
based on F-measure. 
Cloud computing is a revolutionary concept with many aspects like “on-demand” 
and “utility computing”. It can use network structure to make systematic integration on 
the internet by hardware and software distribution like Grid architecture. Based on the 
powerful operating mechanism of distributed architecture aimed at cloud, it can provide 
appropriate resource distribution and virtualization with forceful data storage and 
processing capabilities like different APIs and different applications to satisfy the 
different needs of different users with different services they request. In our research, 
we would establish a financial crisis warning platform named C2FAST in cloud 
architecture. The end-user can accomplish the whole process online through this 
platform without spending much time on coding, maintaining and learning. They also 
don't need to spend much money on IT hardware procurement and installation; 
expensive complete software purchase, installation, maintenance and upgrade; and 
difficult employees training. 
We would concentrate on warning financial crisis in Taiwanese small and medium 
enterprises (SME). Related data concerning the quotes of these enterprises are available 
in Taiwan Economic Journal (TEJ) site. Furthermore, some alternatives like other 















recent data in their needs and concerns. 
In this dissertation, a brief introduction to our research background, purposes and 
framework is given in Chapter 1. Since 2007 thru 2010, as the U.S. subprime mortgage 
global financial crisis caused and with energy and commodities continue to rise let the 
global economy grow up slowly. Compare the cost for build a private server and using 
cloud technology, we can know using cloud technology can reduce operating and its 
help corporate to cost down the software and hardware. It indicates that the 
establishment of a financial crisis warning platform is a matter of great urgency for all 
enterprises. We would use data mining technology with cloud architecture in that 
platform. 
In Chapter 2, we discuss related topics in financial crisis warning, including the 
adoption of financial ratios and modeling methods. Besides that, the definition of 
financial crisis (No financial crisis, Non-real financial crisis, and Real financial crisis) 
and the concept of cloud computing are the other fields we concentrate on.  
In Chapter 3, an overview of the theory of the prediction models we use, including 
Logistic regression, Decision tree, Random forest, Bayesian network, Artificial neural 
network and Support vector machine, would be briefly explained.  The development 
tools we use, including R, PHP and MySQL, would also be described. 
Chapter 4 contains the whole process of the complete experiment from data 
preprocessing to data mining. In data preprocessing, we consider unknown value 
estimation, data normalization and data reduction. Linear regression, Z-score and 
Principal Component Analysis (PCA) are used to realize the above operations, 
respectively. 
The final Chapter presents the conclusions and recommendations: our platform 
achieves scalability and high performance with cloud services. It is easy to use, fast to 
apply and can be deployed anywhere anytime by anyone. Using a cloud platform 
instead of maintaining physical servers and complex software has also simplified 
management. By taking advantage of an integrated application environment and cloud 
services, users would have more time available to concentrate on enhancing their 
domain expertise.  
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此外本章对使用的开发工具，包括研发，PHP 和 MySQL 等加以探讨。 
第四章，本章利用本研究的基于云端的中小企业财务危机预警系统对台湾中
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Chapter 1 Introduction 
1.1 Research Background and Motivation 
From the third quarter of 2007 to first quarter of 2009, due to the U.S. subprime 
mortgage crisis, causing the global financial crisis, and coupled with energy and raw 
materials continued to rise, those are few major reason to make let the global economy 
grow up slowly. Taiwan has also been the impact of the environment. Industrial 
production and exports decline, so that the economic growth rate of only 0.06% of 
slight growth. 
On the other hand, there are 68.49% of small and medium enterprises (SMEs) 
financing from bank, therefore, financial institutions to reduce collection costs and the 
risk of bad debts, they much emphasis on "risk management" to ensure sustainable 
development when corporate lending.  
But now the Taiwan's SMEs and other financial institutions to apply for loans is 
getting more difficult than past, hence the use of financial risk analysis system will be 
more helpful for the business or investors who need the financial information. 
According to the statistic information on 2008 by SME Affairs which under The 
Ministry of Economic Department, SMEs account for 97.64% of all enterprises in 
Taiwan, and Taiwan has 76.58% of the employed population working in SMEs.  
Therefore, we can know that SME is the very important for Taiwan's economy 
development and social stability. 
Taiwan's small and medium operators who are usually technical staff and they 
usually start business by themselves, so often a lack of marketing and financial capacity, 
if coupled with a lack of sound financial management system, they will often need to 
take excessive risks or missed opportunities for business growth. And after the attacks 
of international financial crisis, many companies have poor business outbreak of 
financial crisis, so the financial position of SMEs also subject to the test. 
Only through the financial statements, investors often cannot immediately 
estimate the company's operating condition, so they cannot make objective judgments 
to make further investment or understanding the company's operating condition. It’ is 
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information and the message of financial risk forecasting result; enterprises also can 
understand whether their partnership have financial crisis to decide whether to continue 
cooperate or not,... and so on. Because Many investors cannot  immediately know the 
condition of the company operating so that losses, for this reason, if it can immediately 
understands the overall economic situation of companies that will be very helpful for 
investors. With the rapid changes in technology, consumer’s demand and rely on 
computer networks are increasing, so they need be provided to instantly information 
and the rapid network environment. 
Because need to improve the customer demand, companies are also needs a more 
powerful database and faster computational speed. But for SME do not have enough 
budgets to provide the private server; therefore, using cloud technology can reduce the 
costs of operating, hardware and software for business. 
"Cloud technology" is getting popular and popular now, which with 
immediateness, high-efficiency features. Through a remote server to create a virtual 
platform, so users can immediately to get the information by their own computer or 
mobile. Therefore, the construction of a "cloud of Financial Crisis Prediction Model" 
for investors or interested parties is very important, it will save social costs and to 
improve their overall performance. 
Since financial crisis, there are many enterprises suffers the new challenges and 
need more and more financial reports to provides the government and investors.  As 
we know the IFRS4 and Basel II, there is fully disclosure the enterprise performance, 
risk management and financial reports. For our models, we are provides different 
models to help enterprise to do the risk model and disclosure the financial reports.  
And it is also much easier for government, investors and enterprise itself to more 
understand the business performance and could provide the reports in those models. 
Our models are making efficient reports and help investors can get more benefit when 
they make decision. 
1.2 Research Purposes 
In this study, hoping to combine SME-related risk model and cloud computing 
technologies. To the clouds in the Software as a Service (SaaS) approach to make a 
platform and then offered to the public a load is low, convenient and real-time analysis 
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the financial crisis and avoid the occurrence of collapse; companies, banks, investors 
and government agencies can be an early alert and prevention in order to reduce the 
probability of financial crises; investors also understand the risks of the company's 
future as a reference for investment decisions.  
With the characteristics of fast and real-time, by the cloud computing, combining 
cloud computing and the financial model for SMEs to creating a professional platform 
for SMEs financial risk prediction, and then make more accurate judgments and 
projections, resulting in more effective decision-making. 
For general users of non-statistical background, who do not know complex 
formulas. Users just connect to the Internet, and enter the relevant financial information 
(such as: quick ratio, debt ratio, ......), then they can know whether the company have 
financial risk provided by our system; for investors, they can take this information and 
then decide whether to invest in this company; for the financial sector in terms of 
providing a relevant information to assess whether or not to cooperate with this 
enterprise; for the SME itself, can immediately see whether the company's operating 
condition problems arise, and do amend. For government, it can quickly understand the 
stability of the domestic industry. And this way can reduce the waste of social resources, 
and more efficient. 
1.3 Research Framework 
This study is divided into five chapters. The first chapter is an introduction to 
illustrate the motivation, background, purpose and process of this study. The second 
chapter is literature review. Including explore the definition of the financial crisis and 
the financial risk models of literature and introduce cloud computing. The third chapter 
is the research method, which explains the research process, tools and introduction of 
statistical methods. The fourth chapter is the empirical study, including the study of 
data processing and description, system description and statistical analysis. The fifth 
chapter is the conclusions and recommendations, which include empirical results of the 
analysis shows, research findings and provide recommendations for follow-up research 
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   Figure 1-1 The Figure of Research framework 
The establishment of research topics 
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Chapter 2 Literature Review 
2.1 Financial Risk Model 
This study takes TEJ financial information to construct a financial crisis risky 
model. We refer to financial crises literature of domestic and foreign scholars to 
construct crisis risky models. Then we choose the financial crisis definition, crisis risky 
model and the important variables of literature as a reference. 
2.1.1 Definition and Causes of Financial Crisis 
Each event is carries causality. Therefore, this study examines the ultimate causes 
of financial crisis (corporate bankruptcies). The results may be caused by a series of 
internal financial processes. However, the definition of the financial crisis affecting the 
direction of the collected samples, this study refer to a number of financial-related 
documents, found that domestic and foreign literature for the definition of the financial 
crisis are different, this study proposed an integrated domestic and foreign scholars 
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Table 2-1 The Definition of the Financial Crisis (Continuation page) 
Year Author Contents 
1980 Ohlson [1] For the definition of bankruptcy, according to U.S. laws or other regulations subject to notice of insolvency 
proceedings。 
1990 Yu-Ye Pan [2] Enforcement Rules of the Taiwan Stock Exchange Corporation as defined in the regulations change the trading 
stock for the full delivery of the enterprise. 
1994 Chun-Hsiung Huang[3] More than the bank loans, overdue loans and bad debt approach, on the order of the inability to repay the loan 
repayment default enterprise, known as the financial crisis in the company. 
1994 Li-Jun Cai (1995) [4] To inability to repay loan default companies financial distress. 
1998 Hui-Ling Chen[5] 1. Business failures.                  
2. Full delivery stock.  
3. The company refund, breach of contract delivery.       
4. For restructuring.   
5. Bank monetary tightening.            
6. For relief.   
7. Outsiders take over the business.               
8. Apply for suspension of trading. 
9. A financial crisis who declared suspension of work. 
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2000 Ran Huang [6] On the financial crisis, the company adopted a broad definition, 
Includes changes to trading shares for the full delivery, a major crisis events and the occurrence of bounce, or the 
loss of three kinds of credit conditions. 
2008 L. Laevan and P. Valencia [7] define a systemic crisis as occurring when ‘a country’s corporate and financial sectors experience a large 
number of defaults and financial institutions and corporations face great difficulties repaying contracts on time. 
2009 Barbara Goldsmith [8] A financial crisis has been defined by Goldsmith as "a sharp, brief, ultra-cyclical deterioration of all or 
most of a group of financial indicators - short-term interest rates, asset (stock, real estate, land) prices, 
commercial insolvencies and failures of financial institutions".  
2009 Russia [9] A loss of confidence in a country's currency or other financial assets causing international investors to 
withdraw their funds from the country.  may be balanced off by the upswing in oil prices. 
2011 Mark Jickling [10] There is no precise definition of “financial crisis,” but a common view is that 
disruptions in financial markets rise to the level of a crisis when the flow of credit to households and businesses 
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